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The  present  article  is  presented  as  «  continuation  of  the  work 
of  compiling  e  caiuslog-.t*  of  photometric  curves  of  flares,  and  as  an 
investigation  of  role  of  various  f  sc  tors  influencing  the  obtained 
curves.  The  first:  catalogue,  which  included  fl^re*  of  lsgwrtaaee  2 
and  larger,  observed  In  1957,  is  contained  in  [lj.  In  the  present 
work  are  Included  photcwutrlc  curves  of  4  fierce  O  2)  observed  In 
195?  end  10  floras  of  importance^ 2  observed  in  1958.  We  should 
mention  that  sora times  we  had  to  use  old  photographic  plates,  with 
the  result  that  port  of  the  material  was  found  to  be  fogged,  so  that 
its  measurement  was  rather  difficult.  From  the  10  flares  of  1958 
subjected  to  photometric  processing,  two  flares  wore  observed  at  the 
edge*  of  the  solar  disk.  In  6  cases  photographs  began  1-2  nin. 
after  the  appear  sues  of  the  flare,  end  in  4  cases  the  beg  inning  of 
the  flare  was  not  photographed  since,  for  on a  reason  or  another, 
surveys  were  started  only  after  the  f  lefts  were  observed. 

in*  observations  vers  carried  out  on  the  "outaido-of-oelipoo" 
eorunograph  KG-1,  with  an  Interference -polarisation  filter  centered 
on  Y&C,  and  fulfilling  the  necessary  conditions  (spaed  of  the  survey, 
exposure  time,  standardisation,  ate.)  described  in  [l7  .  Xn  May 
1958  a  wide-angle  GO!  33-44  filter  with  band-pass  width  of  0.35 
A  vm  mounted  on  the  coronograph .  The  processing  of  the  flares  was 
carried  out  on  the  name  instruments  and  by  the  saaa  methods  ss 
earlier  [fj  .  In  Table  1  is  given  information  on  the  flares  investi¬ 
gated:  date  of  the  survey,  time  of  observations,  importance, 
coordinate*  of  flares,  observing  conditions,  nans  of  observer. 
Starting  and  ending  times  of  observations  (as  is  true  of  all  tines 
on  graphs)  are  given  in  Moscow  tine  (U.T.  +  3“)  , 

The  underlined  times  designate  actual  beginning  and  ending 
times  of  flares. 

In  the  table,  under  heading  "Observer"  letter  0  Indicates  that 
the  observations  were  don  by  8.  C.  Gepacyuk,  Ts  -  T.  T.  Tsap,  SB  - 
K ,  F,  Shaposhnikovn,  o  •  M,B.  Ogir,  8.  -  B.  I.  Steehenko  ead  A.  - 
S.  1.  Abramenko. 
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DISCRIM I0H8  Of  DTOIVIDCAL  FLASKS 


Jcterlf  tlaigi  lire  given  cnly  for  those  flares  la  which  mm  inter¬ 
esting  peculiarity  v«?  discovered 

10  Juxw  1958.  ricra  consisted  of  •  scrlsi  of  bright  farts.  At 
approximately  13a  itsttatlw  broad  tm;.og  of  knot  5  began,  sad  It  acted 
north-east  toward  tins  cantor  of* tbs  tiara, 

11  July  1913.  Ia  the  process  of  flaring*  tha  knots  of  tha  flora 
expanded  and  neighboring  flccculi  g?w  falntor. 

12  July  1958.  Appeared  not.  for  from  the  solar  limb.  Prat  10**57* 
Co  llbc3M  £lara  w*t>  accompanied  by  r prays.  At  first*  knot  1  flared 
and  subsided,  aid  vh*a  knot  2  befc*-Tnd  in  a  similar  manner. 

16  Aug.  1958.  Around  8b  knot  '  detached  itself  from  knot  2* 
increased  in  i  tru,  and  mowed  tswerd  spot  b.  Later,  knot  2*  gradually 
moved  south  •«/>.  at  v.ith  spot  b.  Knot  2  mowed  la  the  earns  direction. 

Knot  3  first  moved  north-vest  In  tbs  direction  of  the  spot*  sad  then 
moved  to  th«  c*ou*:h-aast.  At  7*43  »  t amoral  faint  points  remained  In 
iXv  place.  Lx.  7!i3  iakaot  3  again  be  tame  brighter. 

22  Aug.  1958.  The  knots  of  the  flare  were  situated  along  a 
Cllauuet.  ’lotion  tut  observed  in  knot  3.  At  its  nt>«*ua  brightness 

the  flat*  h 'd  both  spots . 

CUA9Z3  OS  CltCWTH  Of  fLASIS 

On  I'ig  1  and  2  are  presented  photographs  of  tha  floras,  and  on 
fig.  3-16  era  given  drawings  of  tha  development  of  intensity  and 
ere*  for  the  irightsst  parts  of  chromospheric  floras,  tha  Intensity 
curve  for  sack  flare  Is  glean  above  the  area  curve.  Along  the  shoe  lees 
rail  i*j  mt  the  elms,  comma  for  both  drawings;  along  the  ordinate 
axes  are  given  the  scale  of  Intensities  to  the  left*  end  the  eeale  of 
areas  to  the  right.  Intensities  of  flares  ere  expressed  in  units  of 
latmudty  of  undisturbed  regions  adjacent  to  tha  flare  (Iqa)*  at  the 
*csh  distance  from  the  center  of  the  disk  end  la  the  same  band -yaga 
of  the  filter,  centered  on  Arose  ef  flaxes  -  *  -  are  expressed 
In  unit*  ef  0.5 •10*’*  Sq  (area  of  the  disk),  the  smell  fluetuatloms 
In  brightness  obtained  for  tha  measured  points  were  not  considered 
eignificant. 

On  tbs  skctchse  accompanying  tha  graphs  ef  flares  we  wee  Che 
conventional  means  of  designating  1)  oenter  of  the  flare  -  solid  black 
erase,  2  jf  locculi ■  shaded  areas,  3)  npotm  -  circles  enclosing  dote,  and 
4)  filaments  -  plain  outlines. 

Because  of  thu  fact  *hnt  further  ex  tans  iocs  of  photomatry  of 
flans  an  planned,  using  data  of  other  observe  tor  lee.  we  carried 
cut  comparisons  of  the  results  obtained  in  surveys  ef  phetegsaphs  on 
varleus  instrument*  using  various  Interference -polarisation  filters 


(Iff).  Iu  y/.g.  17- 22  «r*  piaseatud  eospariaans  of  yhoto— trie  mm* 
obtained  <ut  a  result  of  aessuxwaent  of  photograph*  of  «  single  flora 
taken  with  various  livetTrancts ;  oe  th*  KG -l  coronagraph,  the  ATX.-2 
chromospheric  telescope  installed  in  Simla,  and  tha  in-2  of  the 
Control  Astronomical  Observatory;  Akadamlye  Bank*  DIB.  Film  tokaa 
at  the  CAO,  AN,  USSR  wore  kindly  placed  at  our  disposal  by  X.  A. 

Gui  tovecko .  The  coraporlaor  ahovt  that  results  of  masuxwmnts  are 
much  closer  to  each  other  with  instruMnts  of  th*  ease  typo,  then 
viiih  lristru:oi*-n~*  that  are  quite  different  from  each  other 


If*  will  aacaaiu*  parlour, factors  Influencing  both  the  estimation 
of  flare  brightness  and  the  results  o£  the  comparison.  The  brightest 
pieces  cn  sufflcitntly  clearly  outlined  knots  of  a  flare  aro  as lac tad 
for  phot  ana  trie  mafcaremnnt ,  The  complexity  of  choosing  tha  knot  la 
the  flare  and  tha  particular  place  of  measurement  of  brlghtnaas  on  th* 
undisturbed  disk  rather  atrcngly  influences  th*  raaults.  Tor  example , 

In  tha  ciiKw  of  th*  KG*  l  coxcnogrnpb  thwir*  it  room  on  tba  platoo  for 
only  part  (1!  )  of  the  Inagt  of  tho  solar  disk  on  the  film,  asking  tha 
search  for  a»  undisturbed  spot  on  th*  solar  disk  difficult.  This  was 
one  of  the  uvawons  for  diff*renc«t>  in  tha  results  obtained. 

We  could  have  expected  that  Hu  choice  of  silt-width  would  in- 
flu ana*  tho  results.  Eowevsr,  mesurnmnts  1 carried  out,  it  is  truo, 
only  for  one  flora)  showed  that  identical  results  ar*  obtalnad  whan 
that®  is  a  change  In  tho  seas  of  the  silt  within  th*  Halt*  of  tho 
cUiXtioaions  the  chosen  section  of  'he  knot  in  tho  flare.  (The  knot 
oust  have  sufficiently  uniform  brlghtnaas.  throughout  -  a  condition 
which  we  always  try  to  satisfy  through  choice  of  the  aeasurod  portion.) 
The  slit  ceU  cted  wa*.  to  b*  sure,  lax  larger  than  th*  grain  of  the 
emulsion  of  the  film  (Tig.  23).  It  .\s  pertinent  to  notn,  here,  that 
the  granule* /iy  of  the  film  used  at  present  for  the  chromospheric  flare 
patrol  Is  very  great,  thus  unfavorably  Influencing  the  reeulta  obtained. 

Different  revolving  powar  of  the  Instruasnts  can  also  lead  to 
difference*  :ut  results  of  photometric  neasuvesant* . 

Indeed,  if  vs  compare  result*  obtained  with  different  ins  truncate 
or  rlth  different  diuiphragmlag  of  objective*  on  ideutical  Instn—ats , 
photometry  gives  different  values  of  brightness  for  bright  component* 
tha:  are  resolved  with  on*  instrument  and  are  blurred  with  others. 

Thus,  la  using  the  AFR-2  chromospheric  * las cope  details  larger  than 
2",  3-2",  5  are  resolved,  while  the  eoronograpb  KG-1,  without  dla- 
phingming,  can  ruuolvu  details  on  tbs  order  of  1".  Xt  is  necessity 
to  cake  this  circumstance  Into  considsi  u>  ion,  since  the  coop!  let  ion 
of  the  catalogue  was  planoed  In  collaboration  with  foreign  obsarva- 
,  which  do  not  haw*  the  uort  of  instruasnts  or  filtars  provided 
for  the  group  of  observatories  carrying  out  solar  flax*  patrols  In 
USSR.  Different  result*  will  be  obtained,  also,  whan  filters  with 
differs*:  band -pans  widths  are  used.  According  to  our  calculations, 
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f.-.are  b:c;,sUt«»ti»,  la  unit*  of  adjacent  undisturbed  disk,  prof—  to 
Ui  roughly  20%  greeter  with  tho  use  of  s  filter  with  o  bead' pass  width 
of  r» ,  s  A  thou  wi  th  tho  use  of  tits  OT  with  o  band -peas  width  of  0.7  A« 

w*  should  he*p  la  mind  that  the  profile  of  11m  BfC  la  flares  does 
not  always  have  toe  form  of  a  husped  carve.  Studies  of  spectre  of 
f  Ure*  obtained  oa  £ha  3ST  showed  [2J  that  these  curve*  are  oftee  hi* 

surcacedv 

Baud  <5lbFlecsme.it,  eves  up  to  0.2-0. 3  k  (l.e.,  so  th*  the  flat 
structure  of  the  shroaoaphete,  -  chromospheric  spicules  -  haoose  clearly 
vlnib  l«) ,  d*-«i  to  inaccuracies  in  thermostatic  control  or  due  to  tho  in- 
-  liaatlon  of  vho  filter,  results  Is  a  change  In  tho  sesouet  of  energy 
~r*a*initt»d  by  ths  filter.  Thie  change  varies  for  dlfforoot  fores  of 
curve;*  of flare  profile*.  We  have  calculated  the  change  in  trs mentation 
of  filters  with  bsad -widths  of  0.6  k  by  bend  displacement  of  0.3  A  for 
cwo  different  profiles  of  flares  (July  16,  1957  and  3ept.  3,  1937) 
drawn  up  by  A.  H.  Kobal  rot  spectra  obtained  on  the  BSf  (Pig.  2A  sad 
25),  The  flute  brightsecs  decreasod  by  153  in  one  ease  and  by  4  fifths  the 
othsr . 

the  t-acovdaxy  es-xian  oi  transmission  of  the  filter  have  a  epee tel 
significance .  Th rj  can  be  various  distances  front  the  castor  of  lteo 
K^and  have  variaua  values  in  different  filters.  Ia  Pig.  26-29 
arts  given  transmission  cimt  of  the  filters:  Fig.  26  -  the  wide- 
angle  GO!  IT *44  filter,  after  renewal  of  the  last  calotte  piste  and 
adjustment  of  chi  filter  In  Che  observatory.  Pig.  27  -  the  Kiev  St-46 
filter  []ij ,  tfig.  23  -  the  11-46  filter  Installed  at  Slants,  and  Pig. 

29  ■  the  IPT,  built  by  A.  B.  Gftrarg  and  A,  B.  Ssrveruy ,  at  the  Criaaaa 
Aat,  Ob*.  Akad.  i«rik,  ^SSR  |4J. 

In  Table  2  an  given  date  on  the  secondary  marine  of  these  filters. 

As  an  example,  -  mnpbaelBtng  the  role  of  the  secondary  ■“«<■*  of  filter 
'•.ranami.ssion  In  the  study  cf  solar  flares,  -  the  following  a  lapis  ealcu- 
latioat.  err  feasible.  Let  the  filter  transmit  5%  of  the  light  through 
•he  secondary  maxima  and  be  0.8  A  distent  from  the  center  of  H*f,.  Shan 
it  transmits  111,  of  the  light  from  the  undisturbed  disk.  (The  profile 
<jf  9  is  determined  according  to  the  spectre  obtained  on  the  MT),  But 
If  the  maximum  of  emission  of  the  flare  coincides  with  the  aacondary 
maximum  of  the  transmission  of  the  filter,  aad  If  Its  brightness  (as  la 
often  the  case)  is  7  times  greater  than  the  brightness  of  the  disk  In 
th*i  center  of  H/»  then  through  the  secondary  maxima,  alone,  will  pass 
7X5-  351  of  tba  light,  i.v. ,  nearly  half  of  all  tho  light  traaeoittad 
free  tba  non-disturbed  disk  la  the  min  trananlsalon  bead  of  tho  filter. 

To  fig.  30  -  52  it  le  obvious  that  the  role  of  secondary  — can  ho 
co-splat* ly  different  in  the  eeae  of  different  fame  of  endeolon  profiles 
of  a  flare  la  Be/.  In  Pig.  33,  34  it  la  apparent  that,  for  a  a  lag  la 
flam  profile,  different  filters,  -  although  of  the  sans  typo,  -  transmit 
different  amount*  of  light.  The  brightness  of  a  flam  do  torn!  nod  by  naans 
of  one  filter  will  be  19%  greater  than  the  sane  veins  determined  by  neats 
of  another .  Since  the  wave-length  of  the  modem  brightness  of  e  fine 


chargaa  with  tl»i:  wbtsn  different  filters  axe  used  oat  sea  obteia  dlffeteat 
relationships  of  trig the* •§  to  tin*,  which  inadequately  iadleate  the  dung* 
with  ttjae,,  of  th»  f'ev  of  B»£  emission  fro*  tha  flat*. 

Fran  tb*  foregoing,  it  follow*  that  photometric  curves  of  the  aa*a 
flare  can  be  aomswbat  different  for  dlffaraat  instruments.  ip  pat  mat  ly, 
dlf£*r*nr.«a  of  25  -  35%  from  tha  umasured  values  asst  be  aoasidered  quite 
possible,  However,  tinea  these  curves ,  nevertheless,  can  be  useful  for 
a  eyries  of  geophysical  applications  (see,  for  ■ rasp  la  pQ  },  we  eoealier 
it  necessary  to  continue  the  work  of  coepiliag  e  catalogue  of  phots— tele 
curve*  of  flares  observed  ar,  different  obeervatorlae  beyoed  tha  tl—  of 
IG1.  The  material  obtained  on  lnstrunnts  of  tha  a— a  type,  or  on  in¬ 
struments  a  lad  la*  to  each  other,  1«  of  the  greatest  Interest  for  this 
purpose . 

We  axpresK  our  gratitude  to  H,  V.  Godoralkovo  for  his  help  in  tie 

organisation  of  tit#  notarial. 
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Fig. 25  - 
Fig. 26. 
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Comment*  (In  order  la  which  they  appear) 

Observation*  thru  break*  in  clouds. 

Rti  obassvtUion  conditions. 

Ob*ervations  in  breaks  in  clouds. 

Survey  taken  thru  breaks  In  clouds.  Observations  wars  not 
completed  due  to  solid  clouds. 

Strong  winds.  __ 

Observation*  taken  thru  cirrus. 

Start  *s»  missed  because  of  change  of  film.  End  not  obaarvad  - 

awn  sot . 

Photographs  of  lavas tigatad  flares 
Photographs  of  investigated  flares  * 

Curves  of  growth  of  chromospheric  flare  June  3.  1957. 

Curves  of  growth  of  chromospheric  flare  June  4,  1957. 

Curves  of  growth  of  chromospheric  flare  July  21.  1957. 

Curves  of  growth  of  chromospheric  flare  July  22.  1957. 

Curves  of  growth  of  chromospheric  flare  June  14.  1958. 

Curves  of  growth  of  chromospheric  flare  June  19,  1958.  # 

Curves  of  growth  of  chromospheric  flare  July  11.  1958. 

Curves  of  growth  of  chromospheric  flare  July  13,  1958. 

Curves  of  growth  of  chromospheric  flare  July  15,  1958. 

Curves  of  growth  of  chromospheric  flare  Aug.  13,  1958. 

Curves  of  growth  of  chromospheric  flare  Aug.  16,  1958. 

Curve*  of  growth  of  chromospheric  flare  Aug.  22,  1958. 

Curves  of  growth  of  chromospheric  flare  Sept. 14,  1958. 

Curves  of  growth  of  chromospheric  flare  Oct.  14,  1958. 

Comparison  of  photometric  curves  of  flare  June  24,  1957  obtained 
by  measurement  of  films.  Dashed  lines  -  KG-1  coronograph, 

Continuous  lines  -  AFR-2  (Sirasls) . 
as  above  July  3,  1957. 
as  above  July  16,1957. 
as  above  Aug.  28,  1957. 
a*  above  June  19,  195 8^ 

as  above  June  28.  1S5 6  Dashed  lines  4FR-2  (Simsls).  Continuous  -(Kiev) 
Comparison  of  brlgthnee*  curses  for  knot  Vo.  1,  Aug.  16,  1958  flare, 
by  slit.  a.  1.8  X  1.9  tsa2  (continuous  lines),  b.  1.0  X  1.1  nr 
(dashed  lines)  • 

Profile  of  flare  16  July  1957  (constructed  according  to  spectrograms 
obtained  on  B3T) . 
a«  above  Sept.  3,  1957. 

Transmission  curve  of  wide-angle  filter  GOI  IT -44. 

Transmission  curve  of  filter  12-46  (Kiev,  CAO,  AV.  USSR) 

Transmission  curvs  cf  filter  IT -46  (Simsls) . 
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£  Uttar  Ssed  ■  'trfdtb ,  4  DLittua  of  secondary  Intensity  of 

tuaxinua  from  center  secondary 

of  band  A  mlaii  % 

Fig. 29 .  Curves  of  transmission  and  secondary  maxima  of  Gilbarg  and 
Savstaf  flltor  (due  to  ovsr -exposures  it  was  fcqpoMiblo 
to  conit  xuct  reliable  curves  of  transmission) . 

Fig. 30.  Kola  of  th-e  secondary  aaxlaum  of  transaisslon  of  the  IT -46 

f iltet  (  Sinaia)  for  the  case  of  flax*  of  July  16,  1957. 

1.  plir-e  profile.  2.  Profile  of  Don-disturbed  |q. 

3.  yna-saiss  lot  curve  of  filter.  4.  Distribution  of 
^uatgy  t  rinmitted  by  the  filter  for  the  quiet  sun. 

5.  Dlit  tlbution  of  energy  traasnitted  by  the  filter  for 

hri<  ■'  !(?*» 

Fig. 31.  as  abow  J'-uly  16,  1957  (Designation  of  curves  as  in  tig.  30.) 

Fig. 32  as  abovt  S^ept.  3,  1957  (Designation  of  curves  as  la  fig.  30.) 

Fig. 33  VranemiHi-on  of  the  IT-2,6  filter  (Kiev)  for  the  case  of  the 

flare  ofT  July  16,  1957.  (Designation  of  curves  as  la  fig.  30.) 
71g,^|t.  &&  afcovt  IT -46  filter  (Siasls). 
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